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lJ3 t fcO c m2 Vr>>i>Z% 1 3 0SV-^S& (IIS 
ffl<?±(H]S83 1 KiO. IH2 h7>^f 1 3*^tfl 





(2) 



i m&m i ] m.mmm& zmmmiffi^om 1 mmm 
izwm i mmMs&zmn ■ mwiTzm u-f-^^y 

. io 

B«iBm u^-;f> ^e©mitm^iS©» lifii, 
me* 2^»f> ^#s©m«m^is©^ 2 nat * 

<t . «riBm 1 * -r » * > ^stcisn am 1 %mm «t 0 

Buiam ^Matc^n sarnijfe^tfctti $ n ^ 20 

r tire* 1 ^ a •> ? > y^&£<sa-r zmm^m. t . 

mum^m* 6«re*m»fs^e-*6*Hi* $ nan t z 

Ci«*ra2] Butemi^'f ^?>^m«. n?f* 30 
AMNIOS FETAi6*0, 
BUIB3I2 ^gtt, mism 1 * ? * > 

SFET^6^C-2.Ct. 

?r^Fm<i:-r^if*31 1 KIBigCDp^tt®^|gStl[pISg. 
[ M#II 3 ] HUlB» 2 a*g» t&b t* -5 ifiT 1 Bf& 

<£ o 9«%#itttti $ ti & tmzm 2 amnsra© 
as^tf 5 is 3 * -c -j f > y^g i . 
mim2mimffit l cffinzm&z&m-rz>m2nwi&iii 40 

mm&m^mit. mm 2 *8a*ia#«cc<»: 9 tsm sn-s 
wsfeaMwe* 1 «ett«:j£ ctrjes titcm 2 

fi*.6£. BulBigSfj^tCi^BiflBigitltg^ff-^OtB^ 
*!884<!;-r Slft*II 1 Sfci*lt*I12 CCSetX©Sti*f£a 

[ ts#Ji 4 ] mimmtit&iii^mz . b?i am 1 * -( ■> 
^>^©K^n&ailijfc£&tti^6<!:, amifttstttfi 

#*tttfr*-*j:5«RSs*i. so 
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£#«i.i-f £M*rg 1 fr6M#ii3©t,>-rtt*HCtB^© 

[$Mli©l¥II&w9n 

[0001] 
[0002] 

«fi>, ctr^ffiiWt^Miffi 

S!Kt4^9-MOS FET^6^ce*l x-i' v?-> 
CCOW1 X4 ■»?->lf^8L£<0i>Jl^^nWL 
Zmm? 2>->*y -MO SFET3$fr!btj:Z>m2X J yJ- 

^ > y#igfc J: c^m 2x^^> y*g«la)-©|gS!) 

IU^^>m:I2X^^>m= 1 0 0 

0:1) £il^-f -Sct^fltf&sn-c^s. 

[000 3 ] C © i *> CCfilJSS n/ca®iiil*Hi«t6^W 

^>y*S{casi«*%nfcti^ S2x^^f>^ 

#l3©S^Sii. ^ 1 ^ » y#f8©ift«ifc©W*. 
1 0 0 0^-CDl ( 1/1 0 0 0 ) iifeO. ■e©SSS5*ffi 

[0 0 04 ] ffi*. d 5 L/cftMlgffijlHlSgtU*. 

t-$^>yu/-/ i'©^3W4fi^%|g»*lJSP 
(PWM (Pulse Width Modulation) W&U i*) ^-2.^ 
*©^1±ft^|gg))lH]8SA^^„ -eU-C^ iS^lfeiHw 

xSi. ft 1 0 [mH] mt) 4LiTii, R^ttft^f 
OW*KB. mfiB#|ffl*/c *) ©Sift©g<t*tetCfcfcW 0 
/c^EEV ( = -L (di/dt) ) *5|^-r?>©T-* 

[0005] c©fc«f>, .niftfg^m^^s^^^ i ^ -Y 
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>KH{4 (0 [ v] ) J;HfiTT5Ci**5„ C© 
02 x-f •y*->if^mc?^Xh> IBStrfg^fi-sf 
K«-3#*7tK<!g<!;&4#. 02m&V2 By^> Km 
{4ct0 4){gTL/^^C<b^f>. SllfflV i#02H{£ 
V 2 <fc <3 fc(BC»tt»£ 0 . *ltliffitri^7^^jtn. 
m o -caH«E£*lliiT 5CiK&4. 

[0 00 6 ] c 5 t,fciwii«:*t lt. iiSilo^ai*- 

S2«:f§tBg1#i&:£^-r. H2tc^-T^ttS^lgi(l@8S io 
laB. n^ + */l'M^"7--MOSFET*P6&401 
h7>yxf 5 lK^ft£01*ISfiIJ:«3A-#<,>amifc 

£t&tti-r4 4>©-c&4. 

[ o o o 7 1 -e it. 0 i h 7 >i>^ $5i«, y- h 

t. H^l/*C»itiiMtWa>6©ttWj (WSHWE) VcAi 
«tt&3*XfcWH5-f >LV*»6©Wft*«»ttfi»LL 

fc»©0 1 a«ett*aM • Cc 
te. y- K ggSi)[3i& 5 5 B> W0 n y v V 5 7 #tftfj-r 

awaus^flM* s a ecjts o xmm^mn s b * m# t, 20 
4, 

[0 0 0 8 3 f l/T, 01 h^>^Xi?5 1 ©m^tH^ 
£&©0111{av 1#. nf t*;^7-MOSFET 
*6&^2h7>yx^5 3 ©*iS6HtfJ«©0 2 f3& 
V2 <fc>3 &ffiT"f4<t, Il3>Al/-^6 1 ©ffi*(i 
U-^Jl/t^O n p nS h -7>^;*£;O>6&40 
3 h5>yxj(6 3#Ig«)3*l4o 02 1- 

7>^$5 3, 03 h7>-^$6 3*J<fcO*Sln6 5 30 

a> *> tn 40 2 aassstcsiiS^ssn. c <oismc j: t 
SK6 5©PiiSJK:£(;s*fiEfci*. ia«ift«)£©fc«)«c 
»3eStlfc5i«BE««6 9©tB;*jmJI£±[H]4£. 02 
3>/SU-*6 7©tB;ft<t^#>'W u^JU£ft4., *U 
■C. 02 3>^-U-3?6 7©tfi^ff^{*-7 -<JU^7 1£ 

/rory- ngsfe[sis§5 5{cA^snr*$o. y-ng 

iMSS85 5 B. U"<;U©<l#*5A^$n^><!:igWg 
SSiC*3^5>jfi^*^±3nr, 01 Yv>>^^^5 1*5 

M^is^^sasn-s., 40 

[0 0 0 9 3 C©<h#. 7^^71B, 02=J>^U 

-£6 7©ai;ftm^#A^3ttT7*6-®WRg («A 
si. »m#~i o&m#> **ar4£. y-HBttu 
S§5 5Jc2torW^fi^£to;^4<£e>Ktt>&i?ft-ci> 
■5.. H2KCT?a*SIMU1Rtt£ff£fc9ftM£ 
m<fl»leIS8B. 7 -<;V2 7 1 £f3:W-ca®jfE©tfctHB$ 

W£a&-r 4 c<t-t?. mm#)icft&.-? s*EE««rctta 
n^s&iW^Hi&o-c. «-?-tami&<t*ijs-r4©£i% 50 
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[00103 

[mMm#i\s&*)£-rhi&m} hfr^ufth, 02K 

u-^6 7©ffi^m^7 4>\>$i 1 (cioa^sns 
aswra tcfc t, >tb . amgsscc assess*! 4 c <t k 
c©amsEoc < fcr J -r0i K5->^;*£ (0i;w 

9*>y^l2) 5 1 #®tHT4tf?#*4o 

[001 13 cct, 01 x-f ^^>y^i§ibrfflc^ 
6ft4¥«g#5£T- ('W-MOS F ETf) b. a^oi 
t&&Wfi©^fi# 5 A' £ t > *> ©Gi # 4 fc#> . a * 

h w*c*n?tftwigibiaB*3©sr4«:B. 01x^9 

tM*HcA#t,^S©¥^f**^*fflC^ c i*s^^ 0 
[0 0 1 2 3 -ett, C©i-5CC^^8SJC>PtLr^*S 
©ii>^cl^ -C •> y^K^fflt^c^ttftMIBllilPlK 
«c*ii>ra«i*«HJ*ff ^tc*fc«3. <t-^tH?3©aiiM 

<t^(cf5i, assnra^cc^n^as^ccj; 
or^-Y y^>y^s^ti-r^pi^i4*5iSi<%o-cu 

[00133 c ^ bfcF D wcis^7a3n/cfe 

©■C*<3. *-^vu^ F^©SI^14S^c«$&-r 

£ tc . »««Etc J: 4 ^ ^ 9 > y *S©® »*s|6* L- it 
[00143 

[PS*^T4/cfe©*|g3 (f»*rai) <Dg| 

^tt^igift^sscctntf. ^i4«#-©a^i#±cc 
cto^-r-s^^-Y^^ Office j; -or. ia->ra*8S 

i*s-c^4„ a^«iaB$©>Ftfc^ia4fflac(:ii 
ssr*. 0ix^9 3 L >y^s ; S:as^e.«at > #5 

fcji). am^tc J: -2.0 u^!»f> y3Ma:©ffltfl#f££ 

[00153 ^c*s. s«ai*g^ff^m^3n^t^B#(c 
b. 01 x^9^>y^«^7t^i^osiiK^n 

ttt>ct*»e>. 0ias^88(cam^7i5^n4cio*^ 

^gi LTH, C?lj^.B. H^>iPX5?-^m 
iJSJIh7>^f (FET) *£'?:ffl^4C:i*5-C# 
•5* s . IB*a2iclBl£©<fc'5tc. nf-t^^SMOSF 
ETA^/d 40 1 X-f 9^>y#ei. 01X-C 9^> 
y#IS*5?^-r^^=k *) i>4^l>m&ZWl-f n ^ + 
MOSFET^6^402^-Y 9 ^> y^Kt =&fflt^4 

[0 0 1 6 3 -3*9. MOSFETB. 'Wtf-^h-? 



C4) 

5 

CDjim • aWr^rtf ^©iC®L/ri^ 0 £tc. MOSFE 

OSFET*m»fc£ffiK«IBKttffi=>* h-Cii-C^ 
•S. 

[o o 1 7 ] */e. i mm^m^ mwsm^m^) ec io 
i m& i jr 2 i ©itisnc <t k> rn'mtftcDte m& njtfe t 

02ilS«i^c^-rci3&SDltli)&i3, 3 C 
[0018] JdfioMVlMflBttBIRK. if* 

<ta>e>. ipr29«4iss(c». m i rn'mtrntcttrnvtcm, 
cttctto. m2amss§«^n- : £>asijK:a'5i»rmi 

[00 19] C©«fc5tc. »l«&t*2«t44©tfc« 
[0 02 0] J;^t. (»*B3) icjztiti. m 

£<£ =1 X I- X- n*%-C * £„ 40 
[0 0 2 1 ] 

[ 0 0 2 2 ] 0 1 K^-TJ: 5tc. *HSfit^©iS^ttfiM 
2 [v] ) Vc*W3h/clia7^>LV 
iSK£am-i&N-r-5n3 1 +*;UM^7-MOSFET 50 
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*»6fc&*l h^>i?X* lit. >L V*i6 

©«ai*ajS2 stcMi-jizitsK^ii • sift 

T4nf + ^aA9-MOS F ET#>6&£S?2 h 5 
>>>X<* 13i. »1 h?>^$l l*$J:tfSI2 h5 

hKWaKl 5i. INVttllltLL^IBnMff 
7<b» €<■*.?!.>&. 

[0 02 3] ?LT, IW«JPi>* fl7«, CMOS h 

[0 02 4] HBttSK 1 5 tt. ? + 

®fi^«-^S a (CltEcr. 3ft 1 h7>^5 1 l*«fcCf 
I2h7>^^13 *HItl?JttttlUUIMH14S b * 

Sb) «:9E»-J-*@»r*0. WtWB^e-^SatciCi; 

r. Sfj®*g^ff a «t f) i>mm{iL(ommi^mns b 

[0 02 5] 3 H F5>J?XiU 1 ». h 

[0026] i-)t, *M^ttftlwlga)[ilS§ i -ctt. M 
mvi?v ? l 7*5^JW§^ff^S a*^W u^utrs 
i. y- HBttilBS l 5J5i|gtt^i^^t#Sb*/^'<^^ 
;u£U cntcj:0> H H5>^*1 l 
t^sci-c. ffna^ss^acrm^-OLv** 

[0 02 7] ttc. m2 1 3B. *r'~Yifi 

V- YWm^ 1 5(cteWS|gabJg^M#S bOUtfjiS 

[0 02 8]^Lt, *^a»ttft^lgIft[iIS§ 1 tt, ±E 
MKHliT. JUl |>9>^>1 IOV-XKSIkA 
^S^(-)*5««l3n > »2h5>^f 13CV- 
^H:*SK7J!j*F ( + > 36««3tifc»lJt«S 
T. I l3>AU-^it,^) 21i. 12 h^>^* 

$ 1 3©V-*«c:au*5rjW8ttS*iaiifc«:. H 

nIh7>^$A>6ft5I3 h7>yx^23i, 0 
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3 F5>i/X$23©x; ij§;WgM3 ft. ffe3g 

*s«iftSn?ctS!n2 5 03 h7>^X£2 3©i5 
•v * £ffitn2 5 iWjKttjStC^SIgA*!*?- ( + ) 

2tb&S§ (WT. ®23>AU-^it^) 27t. 0 
2 3>a'u^$2 7 ©SISA^asB^ ( - ) iCEMifimm 
ftg^g«!?nfcSmiEmM2 9<b. *OM.TC» 

[002 9 ] L/T. 01 F^S^X* 1 1 ©V-X© 

(fclT. 01«{uiC^) Vl*s. 02 10 
*13©V-X©«{i (fcTF. 02S{4<tt>'5) V2cfc 

fl^Sc^-f S3h7>^$2 3*i 

tfMWSift*. -r*£. Bj&5-f>LV^£>02 1-5 
>>>X£ 1 3. 03 h7>i/X3!23, JSta25£:fM, 

t^>K (gift) scat;S02S®|igg«:^«E*Wi 

So 

[0 03 0 ] CCt. BI*ttft»LL«:lJlr»-C 
^ > FS/ a - h (SttSBtt) ft £©a»3W|fiS-rs 

t. 01 i-7>^^i i {ciassfoa^niiifeic. 20 

01 ^{4v i«^?> h'me (o [ v] ) £ft£fcst>. 

01«ftV l*S02S<4V2J;f3fefST-rS„ C©fc 
#>. 01 n >^U-£ 2 1 «. 0 l^iiV 1 <b02^{£ 
V2i4tkSt4cir, 0iSSHgg5c*JW-5ja«ffi 

[ o o 3 i ] -e u-c. 0 1 a«&ggccjHraA<iftti& 

t. 01 3>>"?U-£2 1*503 h^>^X£2 3£|g 

ft 9. C©it02iimMSS(c^ti-5®i^W. $111 
limitffitiZmffilCllWLttZ Sift-5. Sfc. Stn 30 

2 5 ©Wigtai. 02ii«g58KS£*lSSaE{CltCT-r-5 
«tt»&**i-r*A:». «ta2 5©W«WE«. 0 1 il 

[0 03 2 ] C©<t£. ^EE^M2 9«, *gf/x2 5© 
iffiKfllt. 02iiSig8Stc4jWS^©02^fiit© 

E«wccr«teS3n-ct>s. ft*. 02«sffi«. 01 

a«ai»«:sfcti4**iB-c*i. *yt. 0i«sffl«, 
01 h^>^x*i 1 «:«tnsmifetc*5W5jafi?jS©}i 40 
^-c* 0.01 mmm <t 9 «>a# t »«awja««-c* 
s„ 

[00 3 3] L/T. 02 3>>KU-£2 71*. jgft2 
5 ©Mffi^H^S^Iimj® 2 9 ©m^J^Jicfc 0 A# < ft 
Si, AYU^;b©(|^y- MgSblHSgl 5&C*tL>-t 
ffl^-T-S. -o*'). 02n>^U-#2 7tt. 02iim 

Mss^isn.sfi^ca-^^0 1 iimmssccjfcn&^iiig*: 
#sttii/. 01 iim^?gico£ns^*J0 i ii^fii <t *) i> 

AS<ft&C<h-C. iS^SSE?r«iaO?cCi?ry- hlgSij 

@sg i 5<,cmta~$~z<Dv$)&o so 
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S 

[0034] iot, *mm&samiii®K nt 01 

3>^b-£2 1#\ 01^ftV 1 i:02^{aV2t«r 
Jt$g-rSirttC. ^23>A'U-$27*if2 

amiSiffifc^ns^8KK:a^t0 1 ii^sssfciatiss 
mz&m-rzctx\ 01 h7>y**i ncsgnsja 

[0 03 5] CC^^CC, Sh7>yx^©*ijgaj^ 
KfcWS^teWfcbK/cW^teft < . 0 1 jl«gg&icttn 

zctfimmtuz. $/c t 01 

3>^U-$r2 1*503 h 7 >i^X £ 2 3 £Hl!rf5 £ 

*©**2ii«ilS*c«»*i«-j-ct3&>6. mtc02ffi 
^gSStc^^rSSi-rti^Cib^T. AttijfctttU«:<£<£& 

[0036]*LT, f2 3>A-u-^2 7^©<|^ 

#A*snfcy- hisibiae 1 5 «. Mffnreflres a 

0-U-iJl<£U 01 h7>i>X£l i **7t^*g(c-r 

s„ ctucj:*). 0ia*gssfcfcw5iis^±?n 
01 i-7>^^i i ixmmmfrh&mztiz. 

[0 03 7] 8 6(C. ;^igSt£fi*SfEI&|5]S§ 1 «. SUSP 

2lelSS3 3<!;. fEK3 5£ t n p nM h 5 Zfrh 
fj:Z&mW±m h 9 $37 <t£«;iT 
[0 03 8] ■4>J<~Z®m3 3B. A*^^ 

[v] ) ©ts^JciiD-u^iW (^d^.tf. ^^>Fma 

0 [v] ) ©{f-^=£ai^b. A*m#*5P-U^©lS 
^tc», ;WU-<;b©«#£a^-r£J:5«J£34vcl,> 

-eo-c. -/>^--$insg3 3«. a^^*5, urn 

[0 03 9 ] a/c. ^ttlf>±fflh5>^X$3 7«. ^ 
-X#igf5x3 5 *i\\y-C4 f@SS3 3 ©tB^ffi^F 
i^SISn, 3b^^Ai$3 h7>yx^2 3©^-^ 

KU&^sn, x s » ^^ftbsnrc^. c©fc». a 

«j£^ttK»ih@SS3 1-Ctt, *l]®*g^^Sa*5D-U 
^©ti^tCtt, -Y>^'-^[5ISg3 3 ©tti^lff -^^w 
U-<JV£ft0. ^tH^ihffl h^>^X*3 7*5^->tt.^ 
£ft€>. cntcj;<9, 03 h^>i?X#2 3©-<-X« 
{iiin-u^ujcst^sn^c^tcfto. 01 3>^u 
-*2 1 ©Ibf^CCjfiJto^-r. 03 h^>i?X$2 3H« 

tcmWL&i&tl2>C±fim< ft"3. 02n>^U-*2 7 

U^;U©^?rlll^ir-5.C £WftLi 0 
[0 04 0 ] * fc. ffJiSWi^ff ^ S a U-^;U©ii 
•^CCtt, -Y>/^-^|51gS3 3©ai^Jff#*5p-u^.;ui 
ft«3. timfP±fflh7>yx$3 7*s^7t«fil£ftS„ 
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CfUtctD. 313 h-5>^X£2 3<D-^-^m(4«^ 1 
=i>/-Cb-£ 2 1 fCj; <3&£$n£C 0. 3fl=i 

2 3 tt* >tftH i fc 0 St 2 a^igSSM:mSi£^iSn-5o 

[oo4i]<t->t. jfl«^tH^±(oi8g3 iB. mm 
**2 3 *^j^c5j-7«^c-r-6c tr-. 3?2 
r. *H3H±tiSfigsij|5iBS i (tfco-ctt. ^«ttft?^L 
akvvws. (ase**> K<totiisfivi^2 

jim^?r^aiU-Ct, ia^^Ul^±[slSS3 lCSM'F&C 
J: *) 3?2 a u - * 2 7 sWill«Sfc*tfttt-r S C £ jWH 

[0 04 2 ] fcfc. XmbWlcis^Xte, fflfflais v t> 

i i#3ri *a v*isv^mt®&is, mi 20 

* 1 1 ©y- h um 1 * ? f- > ^R©WfflHmcffi 
312 h7>i>X$l 3*SSI2;W? ?>jf9£t(C 
ti^U 312 1 3©y- Y1fimz*4 * 

> f ^ROMflMI^KffiS 0. 31 1 a U - * 2 1 *s 
Jl«»ElftlH*»K:fflS U 3l2 3>^-U-^2 7*Jj;y ; 

jewbewr 2 9 *i«B*S{ctBs o . wsmwi»±m 

SS3 l*«aa««fettlfStjJ:*S(cffi^L, 3t3 h5>^* 
£2 3#3T3;W y *>^fa{c4BSU 165x2 5^3? 
2flKSEtfta#SK:fl!i!jU 311 n>AU-*2 l©fcB# 

»*s c #jtmsi&mft^ctB^-f £. 30 
[0043] tuitBBjj 5 (c. xmmmcDmmvtn 
imwma 1 «c <fcn«. mwtz%m^ s a 

t»t*«:ttjl«i*|ftU*!f*>«cif»ci*»6. ffagttft^r 
•7t, »oTiI^£*J£r*C £#&<&•). 

1 a«^©ii*ff±««*aia«c3HT-t?*. 

3U h?>^;*££®Sife&>e><3S-C* •&/<:«>. MSift 

[0044]^, *«SBi^«^Sa#HWJS*i<Nr»BS 40 
Ccti. ffi h^>i>X^l 1 

ti*c»ci*>e>. 31 1 mntmt'C&mmifimtizctte 
£fflt>rfgfiifg^{i^Sb££^-r.2> SSEbfg 
[004 5] */c. 4^tkM<D9NlttdffiRtt@B8(c J: 50 
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*itf. K«p}g^«#s btcj:r>r*l h5>5>**l 1 
*s<fcO*3l2 h5>^*£ 1 3*-t*i**il3l*tc|BttWffll 
T&£<t#s-c#£fc«K 3fl^ftV 1 £3*2m{4V2£ 

aaftttifcff 5 ft rr t, r ©ttftffifltraqi*. £ c 4 *jt * 
5. 

[0 04 6] 3 f&lMfikV 1 £3l2m{iV2£© 
tb&Kflnx.T. 3l2MmMSStc^ns^S!Sk:SrJ#3ll 

«>. #l«ffii»2«fil[i©Jt«©*K:«t*jl«««ffi 
ictb^r. J:»)iEWI«:jlJtaE**ia-r&C4*fC*S. 
[0 04 7] *)Tc. ^IlifeWIOSl^ttft^lBlftlHlSSB, 

eefe*6fieffl3n-c»,i53ii 3>^u-f2 \ ^<d% 

*SU4ci*r«. Sfc ge*©K5i14ftWIBl!il5IIS 

(cja®iit^w<f±@[^3 i iiis-raci-csatcieR 
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(54) INDUCTIVE LOAD DRIVING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inductive 
load driving circuit which can suppress erroneous 
detection by a fly back voltage when detecting the 
overcurrent of a current supplied to an inductive load 
and in which the damage of a switching means due to 
overcurrent is difficult to occur. 
SOLUTION: An inductive load driving circuit 1, when 
controlling the drive of an inductive load L, compares the 
respective source potential (first potential V1 and 
second potential V2) of a first transistor 1 1 and a 
second transistor 13, judges the value of a current 
flowing in the first transistor 1 1 based on a current 
flowing in the second transistor 13 and detects 
overcurrent when the control command signal Sa from a 
control logic 17 is in a high level. When the control 
command signal Sa is in a low level, an overcurrent 
detection stop circuit 31 stops power supply to a 
second conduction route including the second transistor 
13 and the detection of overcurrent is stopped. Thus, 

the erroneous detection of overcurrent by the fly back voltage can be suppressed. 
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